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= (54) TiUe: NOVEL FUNCTIONAL PEPTIDE NUCLEIC ACID AND PROCESS FOR PRODUCING THE SAME 

~ (54) iBMa)€«;: mmtjimnit.^:^'^ Ka»fccfei;-ta)«afe 

^ (57) Abstract: In a process for producing a functional PNA oligomer, a PNA monomer unit having protected adenine, guanine, cyto- 
sine or thymine is reacted with Boc lysine (Fmoc)-OH or Fmoc-lysine (Alloc)-OH to synthesize a PNA oligomer. Then a ftinctional 
molecule having a free carboxylic acid is transferred into the above PNA oligomer and the protecting group is deblocked. According 
to this method having a good cost performance, a functional molecule can be transferred at an extremely high speed. Moreover, this 

^ method makes it possible to synthesize the above compound and the Boc lysine (Fmoc)-OH or Fmoc-lysine (Alloc)-OH serving as 

S a precursor PNA monomer unit- 

^(57)mmmm\tvNA:t'j^^-^m^'r^yjmiztii^xumtsHtz7¥->. <fT->. vhv>^fcii^s> 

O **t"'5PNA^y-e — JL- *y h^. Boc»j i^>(Fmoc)-OHlKlN(iFmoc-g i;>(Alloc)-OHi:JRj£$-ltTPNA:;j-'J ifV — 

fS^^/fiUfc^. SPNA;^gzrv-^c3SSIA;^7fC>K^^^^8lfigtt^J^^$3^AU. 3f t>(cS5fB«aScDj8iesl*ft 

^ y. LA^t. aK^aic<koT^^*n*<b^«8fc«fct/iaiEi*MPNA^y -7— LTffifiE-r^BociJi^^ 
^ (Fmoc)-OHailMiFmoc- «J >(Alloc)-OH*aiJt-r hZt t<X ^ S o 
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m fm m 

mw^±m(Dm.Bm^^'m^ dna ^xxf rna -c'fcs„ ^tLic^ur. 
^zf^h^mm. (PNA) ^{i, mm(Dmv i^m-w^^^- {2-t ^ / =^^/i-) 
^y>"W^Kmm\.fcmmmmx-h^ m Do dna/rna (omviym. 

IH^iJ^l^tM^itOo $ fed PNA UT—^ • :/n t^T — -^{ei^ 

mi-^:iti)mm^tix\,^^o 

^M<D DNA ^^#:^cbTV^fclfi^^S^ PNA ^\^ir^:it\^X «9 ^ ^t^^T? 
^(^^5^6^>fe^^^ff^]^5tl-J.o::>c»{c:^T 5 fciii)(D FDNA -r-f n T l^-T ^ 

— PNA (*ffi!!^t::^L^^f^jif'14^^o(Z)-t?. DNA -^-f iJ' n T V'-Y 
j;-a«^ w:3fa^ — tf— 3 >'^c:*5V^T PNA ^ DNA Icift^-f^ - i: t^: J: 

DNA -r^tJ^ nr W^S#^3J:'a«*l^'3E^^7 — If— =>'£A^l-^) PNA 
i-S^i!dJ: ^9^Jg;^|S^#^tL5 5>S^^*ic#v^;5S, fe ^^:*5V^•r {± PNA 

PNA;^y :j'^-(D^m:^m^i-imn(Dm^^y^ h^^mm^m\/^^<Dx. 

PNA h^lr PNA (Dt#«3tl2:J;oT:»-|ii-5 Fmoc M 

PNA ^y-^— 3.^5/ h Boc M PNA ^y-^ — 3.^:5/ h(7> 2 3@S^S-^^tb 
S (|lI2)o 

Fmoc M PNA ^/■x' — h (D^J^:^^^^^^^^ tlX ^ ^ {^-fy^ 
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lit 41 

EDO 



" ? u* ^ 

^ BOP/HOBT/DIEA Ip ^ ^ ^ 

H H 

Stephen A. Thon^n, John A. Josey, et. al, 
Tistnbeditm 1995. 51. 6179-6194. 



jfc*3^Fmoc 9-FluorenylmethoxycarbonyUBoc i: tButoxycarbonyU 
Alloc t it. Allyloxycarbonyl ^if-fo 

PNA lcj*TIB(D<J; 5 BocMPNA*/-^— J^^i/ h 



Michael Egholm. Ole Buchaidt. Peter E. 

Nielsen, and Rolf H. Betg 

/. Am. Otem. Soc. 1992, 114, 1895-1897. 




+ ^ 

H 



ffi U:^^V^ Boc M PNA Wtlt^t^^^ffitt^lft V>» rt->^ b ^i>';^7/lx>^? = /^T 



DCC/DhbtOH 
or 

PyBOP/DlEA 



UOH 



Boc^..^ JM^ Jk Boa 



Kim L. Dueholm, Michael Egholm, et. ai, 
J. Ora Caem. 1994, 59, 5767-5773. 
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^nu^i^h. ytmM'\k:tv ^ pna o^/-^— ^^^x hco^^mitm^ 

^^^:oV^T«|5^^SJfeV^36>, ■*f^l«:^i?)T^i:V^%<^-eU^^3^J^V^ (Peter E. 
Nielsen, Gerald Haaiman, Anne B. Eldrup PCT Int. Appl. (1998) WO 
985295 Al 19981126, T. A. Tran, R.-H. Mattern, B. A. Morgan (1999) J. 
Pept. Res, 53, 134-145, Jesper Lohse et al. (1997) Bioconjugate Chem., 8, 
503-509, Hans-georg Batz, Henrik Frydenlund Hansen, et al. Pet Int. 
Appl. (1998) WO 9837232 A2 19980827, Bruce Armitage, Troels Koch, et 
al. (1998) Nucleic Acid Res., 26, 715 -720) o ^fc. hfh^ih^Hl^ (Om 

/V— b A 
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i:y}^nmmtl:mm^ PNA <D'a-nfe:;^lfe^ irfs:t>%. Omm^ PNA ^/-r 
UtQ] 



1^ . 



.0 H ° 

H 2 



3 




. + 

/ O H O 
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^^^^^ 6 ^^V^■r 1 (D^i^^ ^ju^uy =:^=^jV'm^-^t^^^=^:^y^^i-^ 5 
^/c. :^mm%-hit. aifett PNA ^y-^-^-^^i-SgiJfe^ LTs PNA 

- h B :joJ;t//u— h C (^)V^-ri^^^^ffiV^^:3^^fetc J;o-C^|g'l4 PNA 

'r^J:t>ib. m^*t?©atgtt PNA O-^^^feJs: j:oT PNA l/a-T^i UT 
bttsai^tt PNA ^XliattJ: ::^:»'a'^-rs r i: -Brig !9 oofe So 

aie'l4PNA^-a'^;^fecr)g^^>b^cC$^TVN-5„ M^l-^. 
T. TIB(©MI^#:6«J PNA hSr^J^-t-Sr i:{J:J:or> xK;^ 

(Oliver Seitz; Tetrahedron Letters 1999, 40, 4161- 4164.) „ 



^m-:)fm-i. mmmm^^ pna ^y-^— c^.^.^ pna ^ 

m^it, Tmii^^irX ^kz.^ rfim^flX\^^^^mm'\±^'f-(D succimmide 

=^:^T;i-^mx'r^:i tnx^-r. mA-r^tii^\^n Fmoc-oiy m<Dv >- 



[iti 101 



Fmoc 



O 
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Hk 11] 




n'f'^iy^^ir^ PNA ^Z"^— ri.n5/ hilr^ THIl^l^i- Fmoc- co-T^ 
^^_BocpNA-OH (IV) tR}t^:^'^XPNA:tV =^^-=t^^Vtc^. 
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12] 



NHFmoc 



BocHN 




(^cfs n « 1~15 ^-e(DS^^^-r) 

$ fetJls BUiatirlg#:6t) PNA ^y-^ — hfgr:^!^^ PNA cf-r- 
^tfett^^^^Sf^A-t-SCl t;OSt?#S<D"T?. ai6Ti^5t>^eatfe14 PNA ;a-y 

i: UT. TIB-^^ (V) 
13] 




ti'l4;^^/^:^^>'i^^#^^f!:-efe 9 . a~h 0~10 t) , Xi~X3, Yi, 

Y2 *3 j; tJ« z 1 -z « ^:tv^i*tbt> 0 £;±©^ict?fct) . Xi+x^+Xs^o -cfc 

Y,+Y2>0-^fet9, Zi+Z^+Za+Z^+Zg^OlffcSo ^t^U. X^ +X2 
+X3 *dJ;t>' Z1+Z2+Z3+Z4+Z6 ;dSf^^fc: 0 Xh^^tmj:<. X^ +X2 

+x3=o (D^-a-. R^ \tm^^:^^^i!^^>'mmM^x-h^o) x^^fh^i\:,^ 

#^(^:*5V^-C. Z^ H-Z^ +Z3 +Z4 +Z8 =0 -e& «9 . R^ -S-fb-a- 
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:tV • RNA rf-r— • PNA ;^ y =f-^ — 7!)mm^flX\,^^i!)^. rtb 

— ;^ PNA :^-y =f'^-i'im,m.m^'Pi^Xh^7!)^. m^ii L {3:< v^ i 5 M 
:^;5S#f5tLTV>5o Ufc;eiSoT. PNA :^ y =r-^-^|fajjartfc^A-r§ {-i^ 

U^^U^ ^(^J; 5 Jfe^IiS^JibT PNA ;^-y ^fN'— ^^Abfci^-a'^^:*3V^ 

^ri^^eiS, :2|c^PJ#^{^, Pmoc- CO -T ^ y m-'^°'PNA-OH 

^<Dftr|g#:^ PNA^y =f-^ — fiFmoc-oj-T^ /^-«°''PNA 

-OH <z)^^s;^^-efo'5tD{-tT*;^e< . !i^->mr ^ ymxh^V i^i-'mm^W-xh 
tb;feff^^^PNA:7'i3'-:/<Dlsm-^s^^iK^igtcj^^oT< ^b^M^fi^o 

mmm\^mAi-^^t-d^x%^. mm^ pna (^ff^'a'^:^)fe*3j;T>'^tt{c 
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(1) . mmB PNA =^-^-^m^^-r^:^mx'h'ox^ ^mmi^x-^ 

Ti^rM^tb/cTx-^-. ^T=^l^. hZ^iy^fcl-t^^iy^^ir:^ PNA ^ 
y-^^ci.=.^y h^, — (I) iZLjz^ Boc-V-:^l^ (Fmoc) -OH (jSi, 
Pmoc t }t 9-Fluorenylmethoxycarbonyl ^:^i-o)> ^V^{*TI3<^— ( I 
I ) J: ^ Fmoc ~ V ( Alloc ) - OH ( , Fmoc t 9- 

Fluorenylmethoxycarbonyl ^ Boc t It. tButoxycarbonyl ^ Alloc t it 
Allyloxycarbonyl ^^i", ) t SiJlL^ ^ -^T PNA :t V =^'^—^^^ b fc^ . 

(2) . aifett PNA =f-^-^^it-t-5:^^fef^. mm^^^^mxv 

(3) . mx^ti^mtm^'^-dK ytjt^^mm^^. mmm^mm^'f'. 

^■^t^^t^mmt-r^mm (2). (3) <7);^?sfe, 

( 5 ) . TIB CO Cy3, Cy5, Bodipy, pyrene, naphthalimide. 

naphtbaldiimide, FAM, FITC, ROX. TAMRA t.ti\t Dabcyl X^Y) . 

(4) (D:^mo 



Uh 14] 




Cy3 or Cy5 



15] 
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Pyrene 



Ut 17] 






PCT/JP2004/005392 



wo 2004/092377 




PCT/JP2004/005392 



12 




(6). T'f^'l^. i^T-^. ^^Y^yl^'^f^\t'i-%iy^^m.^^%W.^t^. 
(5) cDV^-f tb35^©::^ifeo 

(8) . Boc Boc mx-^-:ff- K^^tc-g^i-s 

methylbenzhydrylamine mB (MBHA) X^h^^t ^ -T -5 v HiJia ( 1 ) 

~ (7) (D\,^'rM^z.mm(D:^mo 

(9) . Fmoc «feffi@;(BS#:}d5 MBHA, y l^i^:^^ n n ^/l^Yb: b 
fc^Jig(Merrifield ^Ji|) , 4 - t K n V i^/VT^'V =t -7Vi?^|fS L fc 
Merrifield ^J|(Wang :jtJ!g) . Boc- T^/m-V l^-^ — ^'^^ -^^f^T % 

^/WtflKPAM mm). N-Fmoc-N-7< h y :/;^7-^^'a-$-^ 

fcT ^ / p« ^^w^tJigCWeinreb M^) . :^^u:^\z.x> Vn^^^/^y :x:. 

y ^/WbUfcmCTrityl ^li) T-fc5::fc^#mi:-t-S«frlB (1) ~ (7) 

(10) . ^«l;^7/W7}?i/^^;t-r§^|g'i4^^^<30^A;d^ Boc ^fe(;i:JottS 
Fmoc ^^fc'-iy J;oT^V>fi Fmoc fet;i*3ftS Alloc 

(1 1) . TIB a) ~d) : 

a) Boc-y v?i/ (Fmoc) -OH ^ PNA ;t y =^-^ — l-^Ai-^ Xigl:: 
*3V^T^ PNA ^y-^ — :3.=:y h Boc- y (Fmoc) -OH iSJt;:^ 
iirX PNA;^-y rf-^— :SriS5t-r5i t ; 

b) |fr|SPNA::ry =r'^-/6^^at§'|4PNA;ry =f^-^i^5ti-SX^}Ji*3 
V^-C. PNA :^y =f-s- — ^(^^tltt^^^^-O^A^S^ Fmoc m^\^°^^) ^J^l^^ 
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c) Fmoc- V i^:y (Alloc) -OH ^ PNA y dt^ — vpi-^x-f-^nm^ 
*3V^"C. PNA^y-x'— ^=5^ Fmoc-yi;?^' (Alloc) -OH tRJt-^ 

d) mm PNA;ry PNA;^y =^-^—^m^-t^Jim^^ 

V^-C. 'PNA:tV =^-^—^(Dmm^l^^ (Dm AH)^. Alloc S^rM^i^^^l^^ 
Xnt>tl^^ts (D 1 ^tH^ 2 &.±^^t^^t^<Wntir^mW^ (2) IE 



(1 2). TIB-iSg^ (I I 
Ub24] 



n 



2lJ Xl 22 




z4 r "y2 zs 



(HI) 



Fmoc S^fcfiatii4:^7/w:^'^-^M##:-efe«9 . ii. TK^M^^^fcf^i^ 

—j^M^^t^mmi^i^fcitmm^^^^i^:^>^mmi^x-h^. a~f f^i 0'-oo<^ 

V) , Xl +X2 +X3 ^0 Tfe <9 s Yl +Y2 >o xh ^ . Zi +Z2 +Z3 +Z4 +Z5 ^0 
Xh^. fcfcb. X1+X2+X3 43J;t^ Zi+Za+Za+Z^+Zg 0 X 

fe5;i^«jfe<. Xi4-X2+Xg=0 (Dm^. R' f*^tgtt:3(7/W2}?:^^^2»f$: 

(13) . Xi+X2+X3=3-efc«9. Yi+Y2=15-t?fe5r ^^#mt-rS. 

Mia (12) mm(D^[i^mo 

(14) . Xi=3 Yi=15 T'feS;i^^i^mt-rSs tiflB (13) 
(1 5). R *:feif* Ri ;55^|ilJS1^5tiatt^tfe^^fl^i*:"rfcS^fc^#^ 

t-r^. mm (14) lEm^^-fb^i^o 

(16). R^ ^mm^:^^i':^:ymmmi^xh^:it^wmtir^. mm 
(15) iB^(7)'fb'a'i^o 

(1 7). Xi=Zi=l MIS (15) *fcfi (1 

6) lB^(Z>'fb'g-ife„ 



(18). Yi^2 Z2=l 

(17) (D\,^-rM^:imMi(Dit^mo 



tir^^ mm (15) 
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(1 9). a^6 -C'fct). b^4 T'fel9^ f^6 X*h ?> :i t t:WW(.t-r ?> . ttr 
IS (15) ~ (18) (D\,^-rtl^^KmB<Dit^Sl^o 

(2 0). ^^^mm^yijyi'^^^^mmmi^x^^j^^t^^i^i^mt-r^. tfi 

IB (15) ~ (19) <0\,^'rtl7!)>\^^m(Dit'^(^o 

:^mmit. Boc-Ui^^- (Fmoc) -OH ^V^{:i Fmoc- y i^:/ (Alloc) - 
OH ^ PNA =?-=r-{e:^Abfc#. mm^^"^^^:^ h^^m^mAir 

t {;i j; (9 , m^mm^iz.%mm^ pna ;ry =?-r-^'a-^-et sc: ttc 

m. Fmoc, Boc. Alloc <D^mWKo\,^Xi-t. iE^^UfePJ-t-^MIB (1) 
TrfT|g(D succinimide J^:^7"7V-^^M-t"SiJi«il^s/^ < ^ yU-Tj^' tr^-T S 
*fc. tir|B*tr^#:6^ PNA ^/-^-ca-ciiy h Sr^titt PNA dT-^ — is: 

ttf^. misbxMmfMm^ pna =:t':r^(o^f^^m^mm-r^^tf)^-^ 
:!^^m(o:^m^X'^xi^^^fj:^mf)^'^mK^^mmm pna :tV 

(DmtVX. TlB-«g^ (III) 
lit 25] 




z6 



Fmoc m^f^\-immm:fy/\^^>mmmi^xh^ . r' j*. TKmm^^fc^a 
-ji^m^^tsmmi^i^tiitmm^:^/\^-^>'mmmi^xh . a~f i* o-oo<^ 

Xi+Xg+Xg^O Xh^. Yi+Y2>0 T'fe«9. +Z2 +Z3 +Z4 ^0 
Xh^o fcfcU. X1+X2+X3 *5j;t)« Zi+Z2+Z3-I-Z4H-Z6 0 X 

fe6ri:i*j^fc<. Xi+Xa+x3=o ©^-^^ R^ }'^mm^:fyji^:^:^mmm^ 

X-h^o) X^-^fl^it^m\^-le5\,^X^ Zi+Z2+Z8+Z4+Z5=0 -C$>t)> R 
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t>^^ Wlt&mWW-^ PNA 5/ h s ^^V^T PNA 7t]} =f -v — ^ 

^ -o\^j^n^^hii^-Q%. ^fi^fL^]) i^^—n^ (Zi-Zg 
-yi^^V (Fmoc) -OH ^V^^i Fmoc- y v?i/ (Alloc) -OH ^M^iH* 

r O j; 5 •^m-m'i^^^ a; UT. Cy3 Mx Cy5 Bodipy Naphthalimide 
m s Naphthaldiimide m . Flavin M > Dabcyl M . Biotin M x FAM M ^ Rhodamine 
m.. TAMRA Mx ROX HABA Pyrene Coumarine M^O^^ 

ma^^. ^^m.m'\^mm'^'^. mm^w^m'^^^. ^v^^*^^^mii&^tfe^ 

■rfJ:f:>^. :i^^m\^^n^ r^tg^J (^>ff{*. 3^^1614 <^ P> -fx 1^^ 

•^h\z.^ ratitt PNAJ PNA 2 

^<^W{;iy >';«7-^ U-CCD^'fk7i<m0i^fgtt:9-^^Sr^Ai-SH&II#:6<j/.e y 
tf t> <D 1> m^fef -5 ^ -T? 5 o 
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Ut 26] 




jWj , MBHA , m n Boc •v^^f-h^^^iz^m-r^ 

methylbenzhydrylamine ^ bX*hy) . Wang fi, 4 — t 

Xi-X, [0 0 3 6 ]. ^fcf* 10 0 3 7] {c:i3V^-C^zE-<rc3l <9 T-feSo 
[0 0 0 1 ] 




PCT/JP2004/005392 



K^-rXol^. Boc-ys^:/ (Fmoc) -OH SrfflV^T. ;^-iJ=f'^— la 

ixh^^ PNA ^y-v— h iSJ^;^-^, Boc ifeM@tB^#:^ 

PNA ^<DJ^i'a•t^::^V^T^*; ^fe Boc S^JUiilb"C*3< ig^^jOSfeS^s. 
HATU, HBTU^3<J;tJ«BOP%<D-j|S:6^/^^^•B>^J^S||v^b^5o 
MBHA ^S05g};i^v>bn6o 
['fb 29] 





PCT/JP2004/OOS392 



^m.7i<m^vx ic sr#So 

t {-<toT0MlJ:^Tfc>tLSo m^. 20~40 5^;as^ePM-efc«9 . 

^^^J«D«^{c#{ci^JPI}*;i?< , t&IB PNA ^<D^'a'i:l^ilfc> HATU, 
HBTU J; t;? BOP m(D-^mfJ:m^nmm\^^ btbSo 

fj:^. mmm^^<omAn. Boe-])i^> (Fmoc) -OH ^iK|-a- 
Et>lJ:fToT^> J;< . fc^>V^^:^, Boc-y-:;?^^ (Fmoc) -OH ^-^tPt^TtD 

ft^lJi. ['ft; 261 l^:Mt?S«i3txm<^5 *>^ Ti^ 

Ut 31] 




^{dcfcoT. PNA:^-y Id ^#-5o 
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i±^(D^i^izWi^ m R5 /c? o m^it. TPA/ TFMSA/ p - Cresol / 
Thioanisole=60/25/10/'10 J; 5 Jfe— JilS6^ J^jJ^#tei*3V>T05it-^T:b 

[-fb 32] 



{-^f Pmoc-y^^V (Alloc) -OH ^fflV^T. ;ry=^-^— Ila ^ 

*fc»^^ VSr^-rS PNA ^Z-^ — hSr. PNA ^ — 

b ^S^&^-fr. Fmoc ^Sfeffi@^Ba^2|s:%fflV^T PNA m^^mfm^ • # 

PNA ig<^^'^^^*3V^T^i. ^J?) Fmoc S^I^J-H bX^S < i^^^;elS ;5 
HATU, HBTU *3 J: tJ^ BOP ^ (7) 6tJ J^CJfJg'a'^J 3&5 ffi V > e> 5 o 
m \Z. Wang 0ai Id ffi V ^ b n 6 o 
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Alloc ^(^JKii!fe^f*> *)S@^O^II0^3S=' 

m^^KDmmi^m^mmi-i^j: < . mm pna s^^^-a-iri^^mi-x hatu, 

HBTU *3 J; tJ« BOP ^(D-^6^;fe^^^J;5Sffl V^ ^> tv^o 

J'^*?^ atgtt:9-^cO#Af*> Fmoc-yi^>' (Alloc) -OK^^^Vfc^^ 
Wiib\Z.n<iXhX< . fc5V^tt, Fmoc-yi;?^ (Alloc) -OH ^^tf^T 
<^ PNA -v-^ri y h Sr^^^feli'^ Lfd^tCl^To T t> J; V^„ 
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Cii:(J:j;oT. B 6^ i -TS PNA :^ y =f-^— lid ^#6„ 

«^iO^#}z:#tC$iJ|JS«/^V>, M^ff. TFA/p-Cresol = 95/6 © J: 9 

— ^ 6^ I- *5 V > T 051 Id Jff :b ti. 6 o 

Boc- y (Fmoc) -OH^V^{*Fmoc- ]) i^l^ (Alloc) -OH i PNA 

I I) 



['fb 36] 




y)^ Xi+Xa+Xa^O Yi+Y2>0 -Cfo t) , +Z2 +Z3 +Z4 +Z5 ^0 
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-efe^o) X*m^^^^t^mi<:.:i3\f^X. Zi +Z2+Z3+Z4+Z6=0 T'fe!?. R 
^yt. BulB-IS:^ (III) -r?^$t^•5'^t;-a'#>t^:*3V^•r^ ^^(Z>ati'l4i9- 

37] 




^^:PSJ£$tb3^^V^;55^ Mx.f^ a^6 "Cfe 0 . b^4 -^fol), f^6 Xh^h(DX 
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:^mMimi^^if^ PNA, PNA ^/-^ — ia^XJ^ PNA :tV ^•^ — (Dmiz.iS:, 
:y:^-=^iiL<D^fj:ioT. — «^ (ill) ic^if^ f~h t:. mMicJt-CX 

mmmm(Dmm^^^-dmA^nfcih'^mit. m^}t Koch, T.; Hansen. 
H.F.; Andersen, P.; Larsen, T.; Batz, H.G.; Otteson, K.; 0rum, H. J. Peptide Res, 
1997, 49, 80-88.^flJffl l^XM.mi^^^^tl^o 

M^m^m^umt^ ifjm(o^m pna ^y-^—^m^^^xm^^^i^^ ^ 
=^'^-'{tir^:i ta^x^ y ^-^^^—tu^atziftx i^m(D Boc-7-r ^ 

(III) (Dmm^^^ t x^x^mm^^'^^mA-rtiit. 

J: 5 UT. rfflR^CyS, Cy5. Bodipy. pyrene. 

naphthalimide^ naphthaldiimide^ PAM^ PITC^ ROX^ TAMRA i^fcit. 

Dabcyi m<Difjm.<Dm^=^:^y'/i^m^ytmmt^m^m\f^x. ^^^j^^^^ 

ifhfi^o c<DX^:^j:mmmiimmmmt^ mmwff'mm—^^ din 
xm^ti^ih^i^^m^^^^:Lt\^^^ . i^^ic^A-rsr ^^sx*#§„ 

Boc-y^^:/ (Fmoc) -OH ^V^^i: Fmoc- y x^'i/ (Alloc) -OH 

;i b PS ^ $ ti. s t> <^ -e j^cfc V > o 

^wtt^^-f-Sviij -efc^o i-j'jrt)-^. ^t\^t.x(Dmmm^mm^^i-^ 
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[^t: 38] 




Boc (cf. Koch, T.; Hansen, H.F.; Andersen, P.; Larsen, T.; Batz, 
H.G.; Otteson, K.; 0rum, H. J. Peptide Res. 1997, 49, 80-88.) {d^g^ W * 
■r^ @*Sja<$:MBHA (50 nig) {c^ ^ PNA ^ / •s' — ^:=i h (7.7 mg. 
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20mmol), W^MUBTV (7.6 mg, 20 mmol) i: DIEA (3.5 mL^ 20 mL) 

^V^■e^ V :y:^—moi — T S: y ^-Boc— 7-ammoheptanoic Acid(5.2 mg^ 
20 mmol), Fmoc-Ahx-~»°«PNA-OH (10.0 mg, 20 mmol) kUMBoc 
-7-aminoheptanoic Acid Sr. 38|-a-^J HBTU (7.6 mg, 20 mmol) t DIEA 
(3.5 mg, 20 mmol) ^m\'^Xmi^m^ ^"^f^ ( P i^:* t l^^aH* 

^X<D::i-^y }.:tmi^m'^l^fc^. tf^y^^i^^S (20%piperidine in 
DMF. 3 5» bT Pmoc ^^m^Sb/Co ^V^-e. atg't4:^;/W5i^^>'^ 
^^^^c^ VX^^m Fmoc-Arg(Mts)-OH (23.1 mg. 40 mmol) 
^JHBTU (15.2 mg, 40 mmol) DIEA (7.0 mL, 40 mmol) Sr^V^TJii 

^ b ^^(D^mi^mm'm^'^^mA b^c (j^^ii'i4:^igcD^A)o 

itL^ t*^y v?:/^a (20%piperidine in DMP, mU. S bX Fmoc 
m^^i^mi^fcmi. S^^^^MFmoc-Arg(Mts)-OH (23.1 mg. 40 mmol) 
trm-^M HBTU (15.2 mg, 40 mmol) t DIEA (7.0 mL, 40 mmol) ^ffl 
VN-c^-^bg6fjO'fS:e{c:atgi4^^^^^Abfe„ ctu^'b 5 -Siis 9 b:^ 
()^^igi'ttatg<^Mo^A)o 

TFA (95% TFA/5% m-cresol) Boc S^JI^S.^^® bfc#, 

FITC (9.3 mg, 25 mg) ^ DIEA (17.4 mg, 100 mmol) ^^£T> ^ta-t? 

i2^raai#bm^^m>fbb:^ (mytmm^ii:<Dnm-)o 

ft^le: tf^ y (2 piperidinein D |f, ^ii. 3 ^) bT^5 Fmoc 

m^m.^m'Lti^. (TFA/TFMSA/p-cresol/thioanisol=60/'25 
/lO/lO) Je: J; «9 !9 tti b^frVN, ^^SbT, 

#fc„ MALDI-TOP MS : calcd. 6373.0231 (M+H+ ) . 
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U\: 39] 




Boc (cf. Koch, T.; Hansen, H.F.; Andersen, P.; Larsen, T.; Batz, 
H.G.; Otteson, K.; 0rum, H. J. Peptide Res. 1997, 49, 80-88.) ^c:^^§V^, ^ 
-f. mnUi^MBHA (50 mg) 5 PNA ^ y 5, h (7.7 mg. 

20ininol), |i-a-^J HBTU (7.6 mg, 20 mmol) ^ DIEA (3.5 mL, 20 mL) 

^feV^-Tf^ V >':*'-fflQ)-T^ /^-Boc-7-aminoheptanoic Acid(5.2 mg, 
20 mmol), Fmoc- Ahx-» ° = PNA-OH (10.0 mg, 20 mmol) t^^Boc 
-7-aminoheptanoic Acid ^, li-^^J HBTU (7.6 mg, 20 mmol) t DIEA 
(3.5 mg, 20 mmol) ^ffl V^T)lW^fe5^# $ -^l/t :^ -^^tmmM^ 

±X(D^::^-/ h^m^m^Vfcmi. }^^]) i;?>'^m (20%piperidine m 

DMF, mu 3 ^) UT Fmoc m^m.^mi^fco ^v^-e, mm-\^:^/i--^i^m 

m^i^t l^X^^^m Fmoc-Arg(Mts)-OH (23.1 mg, 40 mmol) 

HBTU (15.2 mg, 40 mmol) t DIEA (7.0 mL, 40 mmol) ^ffiV^T 

i^l^^m (20%piperidine in DMF, 3 5^) LT Fmoc 

&^Sii.^mi^tc^, m^0y^^m Fmoc-Arg(Mts)-OH (23.1 mg, 40 
mmol) ^m^M HBTU (15.2 mg, 40 mmol) t DIEA (7.0 mL, 40 mmol) 
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TFAmm (95% TFA/5% m-cresol) iz. X ^ Boc m^M^mi^fc^. 
FITC (9.3 mg, 25 mg) ^ DIEA (17.4 mg, 100 mmol) #?5ET. ^UX^ 

t"^ V i^l^miM (2 piperidinein D fP, 3 ^) bT^5 Pmoc 
S^J3{i.f*^b/ci^. ^^Sfe (TFA/TPMSA/'p-cresol/thioanisol = 60/25 
//lO/lO) fcJ; «9 «5 mb^^fv^, =^^SbT^ i^^i^Sr 

mtco MALDI-TOF MS : calcd. 6373.0231 (M+H+ ) . 
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1. at^tt PNA =r-r-S:®l5£-r5^fet?fco-C. ilfe^^i;! J: o Ti^^ $ 
^l^r-T^^V. ^T=^:y. biy^-SfcfS^^^ ^^^Sr^-rS PNA ^ = 

vY^. — (I) Boc- y t?:/ (Fmoc) -OH (i^, Fmoci:}i9- 

Fluorenylmethoxycarbonyl ^:^t"o ) n :^V>f*TfBC)— Ix^ ( I I ) J; -5 Fmoc 
— yi^i/ (Alloc) -OH (i^^ Fmoc t 9-FluorenylmethoxycarbonyK Boc 
tButoxycarbonyl^ Alloc i: Allyloxycarbonyl ^^-^o) ^SJ^^^^T 

PNA ^J-r-JSr-g-^uyt^. 1^ PNA =f-^— ^;I]til;?&>'^5^?^^^^^i- 
NHFmoo 

S Boc-y$5XFmoc)-OH (I) 

BocHN-'Si^" 



I'ft:2] 

NHAIloc 



FmocHN 




Fmoc-y5?XAIIoc)-OH 



ai) 



2. atei^^^^^^^ALfc^lc:. ^f3tc:Sim<^)aii14:»-^<z>#ASrtf 5 wi: 

5 . ^ ^ -i^ ^ Cy3 , Cy5 , Bodipy , pyrene , naphthalimide , 

naphthaldiimide^ FAM^ FITC^ ROX^ TAMRA ^fc{* Dabcyl "rffetJ^ M 

4 {Ji|a^©:;br?fe„ 
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6. T^=-iy. ^T=->'. ^^V'y^^-^fz.^-i.'^^iy^Um't^^m^ifi. 

7 . PNA ;r V =^'^—(D^^7!>'^. Boc ^mRXJ^ Fmoc mm S^m^ trU V^f^: PNA 

8 . Boc mmmms.i$'i!)^mm boc mx^-^^^h^^^i^mm-r^ 

methylbenzhydrylamine (MBHA) Xh^^Lt^ WW^ lt^<Of5|S 1 

9. Fmoc MBHA, 7Ky >^^l^>'3|r:J' a n ^>^HbL:/£:^tJ!M 
(Merrifield^JJi), 4-1: Kn /V-C^^Kp bfc Merrifield 

tfli (Wang #11), Boc- 1r ^ ym-D >:h — ^^^^'^fcT ^ y ^^^umm 
(PAM #J3i), N-Fmoc-N-^ b ^iy- V - ^^-g- ^ -^fcT 5: y 7« ^ 
/l-MII (Weinreb ;|^J!I), ^ y V^-fz: p h n^^i/:7 a. y iy;^-^^^^^ 
^i^-a-^-^^/h;^]!! (Oxime ^tJ!i), ^ y l^i^^^Jffl UT h P ^/Wk bl/SifiJ 
J!l (Trityl #11) "CfeS i ^ Sr#mi:i-5lt^<3D^Sffl 1~7 (D\,^Tti7!)>i^^m. 

10. M;^7/^:^^^/^^^-f-5atg't45)-?(^^A;5S, Boc fefziijSit Fmoc £ 
tf^ y V? j; o r ^ V ^ Fmoc ^ *3 It 6 Alloc ^ ^ 

1 1 . TIE a) ~d) : 

a) Boc-y (Fmoc) -OH ^ PNA :^y ^'r — ^\z.m.X't^TM\^^ 
VNT. PNA ^y "X'— Boc- y t^^^- (Fmoc) -OH b^l^-^'^X 
PNA;^-y ^-^-trmit-r^^Lb l 

b) MIBPNA:^-y =r-^-d>e>atgi4PNA:^-y =f"^-5S:iiit-t-S xmi-*3V> 
PNA ^y ^6Datg14^-?<^#A^^ Fmoc S^f-^y i^^-^Sfc 

J;oT31^6^}siUJ.ii^^bT#bnfc: 1 ySi<om7K3^-a-{^J:oT^T:b 

c) Fmoc- y (Alloc) -OH PNA ;^-y r^-r— cfJlc#Ai-SXm{2:^o 
V^-C, PNA ^y -x'— Fmoc- y (Alloc) -OH irKlSJ^-^ir 
TPNA;^y =f-r-^i^5ti-:5i t ; *3j:t/ 

d) tij|BPNA;^y =f-^-,;&^bmtgttPNA;^-y =f-^->lrM5t-r^X^{c:*5V> 
T> PNA;t-y =f-r— ^(D^titti^^^-cO^A^JS^ Alloc ^^Ml&Sim^^^SJc 
Xoxmi^mi^m^mvxn^tiit l i^T5ySt(0|J£7Xa^(c:J:oTfT;b 

1 2. Tiao?— (III) 
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hi^l^iifci-if-^'^X-h^ . R^*^ ^V^^^:?A5iU. m—i^tci-i^fj:oX. Fmoc 

tp0|^^*fcJiatgtt;^/V':e?>'^^^#:-efc I? . a~f O-cxx^^ifc-efe tp , 

+ X3^0 Xh^. Yi+Y2>0 Tfet). Zi+Za+Zg+Z^+Zg^O -eSb-So 
X1 + X2+X3 :j3itJ? Zi+Zg+Zg+Z^+Zg 0 -efe^ r 

fj:<. Xi+Xa+Xs^O (D^^, R^ Ji^ti1*:*/V#:/mfl##:-CfcS„) "T? 

1 3. Xi + X2+X3=3 -t?fct)s Yi+Y2=i5 T?fes^ t^#m^-r§. It 

12 i^is^cD-fb-a-i^o 

14. Xi=3 T♦fc^9^ Yi=15 :l t^H^mtir:^. It:^<^f5ia 13 icfB 

15. 1 R*;^}*R^ ;0S^J3Sj^igagtta«fe^^^fl##:T'fc6r 
It^:® 14 tdsa^O^b-a-i^ 

1 6. R^ ■i!)mm^:^^i^^iymmmi^xh^:Lt^w0.t't^. f»^<^^iai5 

17. Xi=Zi=l -CfeSi tS:#mt•r^^ ii*<D$5iS 15 ^:^cf:i 16 tJlIB^ 

18. Yi^2 T-fct), Z2=l ^^lr#mfci-Sx lt*(^^IS 15-17 © 

V ^-r ICllBife (O^b-g- tie 

1 9. a^6-efc«5. b^4T'fc«9s f^6 "Cfe 5 ^ ^ i i" ^ . I*^C»^H 
15~18 OV^Tt^.>^)^{^:|B^c^^b■^^^o 

2 0. R^ •di%mmm:^^^^>'mmmi^xib^^k^s!^nt-r^. n^(Di^sim 

15~19 (^v>Tttd^;:|B4fe<Z)ift;'g'Jfe„ 
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